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GLHFOHDUDQFHRIPP,WLVDOVRIRXQGWKDWFLUFXPIHUHQWLDOVWUDLQLQFUHDVHVE\DWFRUQHUHGJHZLWKLQFUHDVH
LQLQLWLDOIODQJHOHQJWKIURPFPWRPP
 &RPSDULVRQ RIVLPXODWLRQDQGH[SHULPHQWDOUHVXOWV
 &RPSDULVRQ RIHGJHFUDFNORFDWLRQ
 ,QIOXHQFH RISXQFKGLHFOHDUDQFHRQHGJHFUDFN
)LJ&RPSDULVRQRIHGJHFUDFNORFDWLRQIRUGLIIHUHQWSXQFKGLHFOHDUDQFHEHWZHHQVWUHWFKIODQJLQJWHVWVDQGVLPXODWLRQDH[SHULPHQWF 
PPEH[SHULPHQWF PPFH[SHULPHQWF PPGH[SHULPHQWF PPHH[SHULPHQWF PPIVLPXODWLRQF PPJ
VLPXODWLRQF PPKVLPXODWLRQF PPLVLPXODWLRQF PPMVLPXODWLRQF PP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)LJXUH  VKRZV WKH FRPSDULVRQ RI ORFDWLRQ RI HGJH FUDFN ZKLFK RFFXUV GXULQJ VWUHWFK IODQJLQJ WHVWV DQG LQ
VLPXODWLRQIRUGLIIHUHQWFDVHVRISXQFKGLHFOHDUDQFHIURPPPWRPPDWFRPPRQLQLWLDOIODQJHOHQJWKRIFP,W
LVREVHUYHGWKDWIURPWKHILJXUHVWKDWFUDFNRULJLQDWHVIURPERWKHQGVSRVLWLRQDORQJGLHSURILOHUDGLXVIRUDOOFDVHV
ERWKLQVLPXODWLRQDQGLQH[SHULPHQW %HVLGHVWKLV LW LVDOVRIRXQGWKDWFUDFNOHQJWKGHFUHDVHVERWKLQVLPXODWLRQ
DQG LQ H[SHULPHQW ZLWK LQFUHDVH LQ SXQFKGLH FOHDUDQFH ,Q FDVH RI H[SHULPHQW WKH PD[LPXP FUDFN OHQJWK LV
REVHUYHGLQF PPZKLOHQRFUDFNLVREVHUYHGLQFDVHRIF PZKLOHRQWKHRWKHUKDQGLQVLPXODWLRQWKHFUDFN
OHQJWKLVDOVRPD[LPXPLQFDVHRIF PPDQGOHDVWIRUF PP,WLVIRXQGERWKIURPH[SHULPHQWDQGVLPXODWLRQ
WKDWVPDOOHUZLOOEH WKHSXQFKGLHFOHDUDQFHKLJKHUZLOOEH WKHUHVXOWLQJFLUFXPIHUHQWLDO VWUDLQ ZKLFK ZLOODFWXDOO\
OHDGWRHGJHFUDFNLQJ DORQJGLHSURILOHUDGLXV $JRRGFRLQFLGHQFHEHWZHHQUHVXOWVRIVLPXODWLRQDQGH[SHULPHQWDUH
REWDLQHGIRUWKHSUHGLFWLRQRIHGJHFUDFNORFDWLRQ
 ,QIOXHQFH RILQLWLDOIODQJHOHQJWKRQHGJHFUDFN
)LJXUH  VKRZV WKH FRPSDULVRQ RI ORFDWLRQ RI HGJH FUDFN ZKLFK RFFXUV GXULQJ VWUHWFK IODQJLQJ WHVWV DQG LQ
VLPXODWLRQIRUGLIIHUHQWFDVHVRILQLWLDOIODQJHOHQJWKIURPFPWRFPDWFRPPRQSXQFKGLHFOHDUDQFH F PP
,W LV REVHUYHG WKDW IURP WKH ILJXUHV WKDW FUDFN RULJLQDWHV IURPERWK HQGV SRVLWLRQ DORQJ GLH SURILOH UDGLXV IRU DOO
FDVHV,WLVDOVRIRXQGWKDWFUDFNOHQJWKLQFUHDVHGERWKLQVLPXODWLRQDQGLQH[SHULPHQWZLWKLQFUHDVHLQLQLWLDOIODQJH
OHQJWKVLQFHFLUFXPIHUHQWLDOVWUDLQLQFUHDVHVZLWKLQFUHDVHLQLQLWLDOIODQJHOHQJWK ZKLFKZLOODFWXDOO\OHDGWRHGJH
FUDFNDORQJGLHSURILOH UDGLXV $ JRRGDJUHHPHQWEHWZHHQVLPXODWLRQDQGH[SHULPHQWLVREWDLQHGIRUWKHSUHGLFWLRQ
RIHGJHFUDFNORFDWLRQGXULQJWKHHVWDEOLVKPHQWRILQIOXHQFHRILQLWLDOIODQJH OHQJWKRQHGJHFUDFNDORQJGLHSURILOH
UDGLXV
)LJ&RPSDULVRQRIHGJHFUDFNORFDWLRQIRUGLIIHUHQWLQLWLDOIODQJHOHQJWKEHWZHHQVWUHWFKIODQJLQJWHVWVDQGVLPXODWLRQDH[SHULPHQW/ FP
EH[SHULPHQWF FPFH[SHULPHQWF FPG VLPXODWLRQ/ FPHVLPXODWLRQ/ FPIVLPXODWLRQ/ FP
 &RPSDULVRQ RISXQFKORDG
)LJXUHVKRZVWKHFRPSDULVRQRISXQFKORDGIRUVWUHWFKIODQJLQJWHVWVIRUDQLQLWLDOOHQJWK /   FP DWSXQFKGLH
FOHDUDQFHF PP ZLWKVLPXODWLRQ,WLVIRXQGIURPWKHILJXUHWKDWSXQFKORDGVREWDLQHGIURPWKHVLPXODWLRQDQG
IURPH[SHULPHQW VKRZVDVLPLODUSDWWHUQRIGHIRUPDWLRQ
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)LJ&RPSDULVRQRISXQFKORDGEHWZHHQVLPXODWLRQDQGH[SHULPHQW
 &RPSDULVRQ RISXQFKVWURNH
)LJXUH  VKRZV WKH FRPSDULVRQ RI SXQFK VWURNH IRU VWUHWFK IODQJLQJ WHVWV IRU DQ LQLWLDO OHQJWK /   FP ZLWK
VLPXODWLRQ,WLVDOVRIRXQGIURPWKHILJXUH  WKDWFUDFNVLQLWLDWLRQLQVLPXODWLRQDWSXQFKGLVSODFHPHQW8 PP
KDVVWDUWHGLQWKHFDVHRIVLPXODWLRQDV GXFWLOH GDPDJH SDUDPHWHU' EHFRPHVZKLOHLQWKHH[SHULPHQWWKHFUDFN
LQLWLDWLRQ\HWQRWVWDUWHGDW8 PP,WLVREVHUYHGIURPILJXUHWKDWZLWKLQFUHDVHLQSXQFKVWURNHWKDWHGJHFUDFN
DORQJ GLH SURILOH UDGLXV LQFUHDVHV ERWK LQ VLPXODWLRQ DQG H[SHULPHQWZLWK LQFUHDVH LQ SXQFK VWURNH LQ GRZQZDUG
GLUHFWLRQ $ TXLWH VLPLODU SDWWHUQ LV REWDLQHG IRU VLPXODWLRQ DQG H[SHULPHQW IRU GHIRUPDWLRQ RI IODQJH D YDULRXV
VWDJHVRISXQFKVWURNH
)LJ &RPSDULVRQRISXQFKVWURNHEHWZHHQVWUHWFKIODQJLQJWHVWVDQG VLPXODWLRQIRUDDQLQLWLDOOHQJWKRI FPDH[SHULPHQW8 PPE
H[SHULPHQW8 PPFH[SHULPHQW8 PPGH[SHULPHQW8 PPHVLPXODWLRQ8 PPIVLPXODWLRQ8 PP J
VLPXODWLRQ8 PPKVLPXODWLRQ8 PP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)LJD'XFWLOHGDPDJHLQLWLDWLRQFULWHULDZLWKRYHUDOOGDPDJH' DWSXQFKGLVSODFHPHQWDW8 PPE 6KHDUGDPDJHLQLWLDWLRQFULWHULD
ZLWKRYHUDOOGDPDJH' DW SXQFKGLVSODFHPHQW 8 PP
&RQFOXVLRQV
,QWKLVSDSHUWKHILQLWHHOHPHQWPRGHOKDVEHHQGHYHORSHGIRUDQDO\VLVRIQRQD[LV\PPHWULFVWUHWFKIODQJLQJ7KH
IROORZLQJFRQFOXVLRQFDQEHGUDZQ
>@,WLVIRXQGWKDWERWKSXQFKGLHFOHDUDQFHDQGLQLWLDOIODQJHOHQJWKJUHDWO\LQIOXHQFHVWUDLQGLVWULEXWLRQDQGHGJH
FUDFNLQJDORQJGLHSURILOHUDGLXV+LJKHUDQGORZHUWKHLQLWLDOIODQJHOHQJWKDQGSXQFKGLHFOHDUDQFHUHVSHFWLYHO\WKH
KLJKHUZLOOEHWKHVWUDLQDQGHGJHFUDFNLQJDORQJGLHSURILOHUDGLXV
>@,WLVIRXQGWKDWD JRRGDJUHHPHQWLVREWDLQHGIURPFRPSDULVRQEHWZHHQVLPXODWHGDQGH[SHULPHQWDOUHVXOWVVXFK
DVSUHGLFWLRQRI ORFDWLRQRIHGJHFUDFNSXQFKORDGDQGSXQFKVWURNH
5HIHUHQFHV
:DQJ10-RKQVRQ/.7DQJ6&6WUHWFK)ODQJLQJRI 9 6KDSHG6KHHW 0HWDO%ODQNV$SSOLHG0HWDO:RUNLQJ
/L' /XR<3HQJ<+X3 7KH1XPHULFDODQG$QDO\WLFDO6WXG\RQ6WUHWFK)ODQJLQJRI96KDSHG6KHHW0HWDO -RXUQDORI0DWHULDOV
3URFHVVLQJ7HFKQRORJ\ ±
'XGUD66KDK 66WUHWFK)ODQJHV)RUPDELOLW\DQG7ULPOLQH'HYHORSPHQW-RXUQDORI 0DWHULDOV6KDSLQJ7HFKQRORJ\
$VQDIL12Q6WUHWFKDQG6KULQN)ODQJLQJRI6KHHW$OXPLQLXPE\)OXLG)RUPLQJ -RXUQDORI0DWHULDOV3URFHVVLQJ7HFKQRORJ\

)HQJ ;=KRQJTLQ/6KXKXL/:HLOL;  6WXG\RQ WKH ,QIOXHQFHVRI*HRPHWULFDO3DUDPHWHUV RQ WKH )RUPDELOLW\RI6WUHWFK&XUYHG
)ODQJLQJE\1XPHULFDO6LPXODWLRQ-RXUQDORI 0DWHULDOV3URFHVVLQJ7HFKQRORJ\±
%XWFKHU&&KHQ=:RUVZLFN0$/RZHU%RXQG'DPDJH%DVHG)LQLWH(OHPHQW6LPXODWLRQRI6WUHWFK)ODQJH)RUPLQJRI$O±0J
DOOR\V,QWHUQDWLRQDO -RXUQDORI )UDFWXUH 
<HK)+:X07/L&/$FFXUDWH2SWLPL]DWLRQRI%ODQN'HVLJQLQ6WUHWFK)ODQJH%DVHGRQD)RUZDUG±,QYHUVH3UHGLFWLRQ6FKHPH
,QWHUQDWLRQDO-RXUQDORI 0DFKLQH7RROV	0DQXIDFWXUH±
D E
&UDFNLQLWLDWLRQLQVLPXODWLRQ
